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Challenges Facing 
Agriculture in the 21 st

Century

World
Population

-Provide sufficient food, fiber, 
and fuel to support a growing 
global population – 9 billion by 
2050.
-Declining natural resource base, 
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-Declining natural resource base, 
environmental health, and 
available arable land.
-Reduced water availability, 
increasing drought, and declining 
water quality.
-Maintaining production and food 
security in a changing climate. 



A Need for “Sustainable Intensification”

Source:



See http://www.economist.com/blogs/
dailychart/2010/11/economist_food-price_index



Robertson et al. 2008. BioScience 58(7):640-645:

The critical mass needed to establish an 
inaugural LTAR program requires: 

1. A capacity for field-scale experimentation at the site level; 
2. Stakeholder involvement that exploits existing data sets & 
regional infrastructure. 

The key element for networking is common 
measurements at multiple sites that provide: 

The foundation for scaling up to regional and national levels;
The basis for cross-site syntheses, allowing theories to be 
developed across gradients of climate change, management 
intensity, & etc. 



To start the initial Long-Term Agroecosystem Research 
Network, the ARS got an independent panel to select 
locations that met the following criteria:

1) Research Team Productivity
2) Infrastructure Capacity
3) Data Richness
4) Data Availability (Accessibility) 
5) Geographic Coverage at Various Scales 
6) Partnerships 
7) Institutional Commitment



LTAR Description

Google “ltar” and “ars”



The LTAR Network is one 
answer to the question:

What should the science 
community do now to be able to community do now to be able to 
systematically address the 
salient, foreseeable problems in 
agriculture? 







Improved Quantification of 
Semiarid Water Budget Components
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How does WGEW fit into 
LTAR?

Productivity
Remote sensing and ecophysiology

Climate Variability and Change
hydrology, erosion, modelinghydrology, erosion, modeling

Conservation and environmental quality
Rangeland Conservation Effects 
Assessment Program

Socio-economic ties to productivity, climate 
and environment
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Take Home on LTAR

• 10 locations selected to start, including 
Walnut Gulch Experimental Watershed

• A Shared Research Strategy is under 
development (speed and scale of LTAR development (speed and scale of LTAR 
will depend on funding)

• After an initial establishment period, LTAR 
will expand to other agricultural research 
sites




